surface was also covered by a layer of fibrin and neutrophils, and this exudate extended into attached mesentery. The submucosa and tunica muscularis were edematous, and scattered submucosal blood vessels contained fibrin thrombi.
Numerous amoebas were present within the superficial areas of the margins of the perforated ulcer ( Fig. 1 ) and within the serosal exudate. Fewer amoebas were seen in the granulation tissue. Amoebas were also present within the surface debris that covered the smallest ulcer and within the margins of the third ulcer. The amoebas were spherical to ovoid and 10-25 µm in diameter and contained abundant granular to vacuolated cytoplasm ( Fig. 2 ). Each contained a single eosinophilic nucleus that measured up to 5 µm in diameter, with a distinct, darker 2-4-µm nucleolus (karyosome). Occasional binucleate forms with central dividing membranes demonstrated protozoal replication. Cytoplasmic granules stained dark brown to black with GMS and bright red by the PAS reaction. All amoebas identified were trophozoites. We were unable to demonstrate, by HE or special stains, the typical bilayered cyst wall that is characteristic of most freeliving forms and is also seen in the tissue forms of some pathogenic amoebas.
The amoebas in histologic sections reacted with the anti-Willaertia serum ( Fig. 3 ), exhibiting bright apple-green flu-Samples of stomach and all major organ systems, including brain, were fixed in 10% neutral buffered formalin, processed routinely, and embedded in paraffin. Histologic sections were cut at 5 µm and stained with hematoxylin and eosin (HE). Stomach sections were also stained with periodic acid-Schiff (PAS), Alcian blue (pH 2.5, and Grocott's methenamine silver (GMS) stains. Immunostaining of stomach sections was performed with the avidin-biotin-peroxidase complex (ABC) method using mouse anticytokeratin serum a and by the indirect immunofluorescent antibody (IFA) method using rabbit antisera raised against a number of amoebas b (Table 1) and antiserum to Willaertia sp. that was preabsorbed with cultured Willaertia sp. amoebas. b Table 1 . Results of immunofluorescent antibody staining of the stomach of a dog with gastric amebiasis.
Microscopically, along the margins of the perforated gastric ulcer was a superficial layer of fibrin, degenerate neutrophils, cellular debris, and fragments of ingesta and a deeper zone of granulation tissue that contained multifocal hemorrhages and numerous neutrophils and macrophages. The serosal ulcer containing numerous orescence. Amoebas did not react with any other antisera, with the exception of serum against N. australiensis, which stained faintly. When exposed to anti-Willaertia serum preabsorbed with cultured Willaertia sp. amoebas, the organisms in tissue sections failed to exhibit the characteristic fluorescence. Based on these studies; the amoebas were presumptively identified as Willaertia sp. Culture of the organism, however, is required for conclusive identification, and material suitable for culture was not collected at necropsy.
Within the base and walls of the smallest ulcer was a neo-
udate from a Numerous amoebas present within gastric serosal dog. Note the prominent karyosome (arrow). HE.
ex-plasm composed of individual cells, small clusters of cells, and tubular structures surrounded by a marked desmoplastic response. The tumor infiltrated laterally in the submucosa and deeply into the underlying muscular tunic (Fig. 4 ). Neoplastic cells were positive for cytokeratins by immunohistochemistry, and they often contained mucin vacuoles. The neoplasm was interpreted to be a gastric adenocarcinoma. No evidence of neoplasia was found in association with either of the two larger ulcers. The sinusoids of the gastrohepatic lymph node contained numerous macrophages and neutrophils. No significant histologic findings, including evidence of neoplasia and amoebas, were present in the remaining tissues.
Willaertia is closely related to the genus Naegleria. Members of both genera have been isolated from thermal waters in various parts of the world. 2, 10, 11 Willaertia magna has previously been reported 2 as nonpathogenic following experimental inoculation of mice. As is characteristic of human infections with Naegleria, only trophozoite forms were identified in stomach sections of this dog. In contrast, Acanthamoeba and Balamuthia produce cysts in tissues. 1, 4, 13, 14 The close taxonomic relationship between Willaertia and Naegleria may account for the faint staining of the organisms in this case using antiserum to N. australiensis. Unlike most dogs infected by Naegleria, however, this dog had no known history of exposure to thermal water sources.
The relative significance of the amoebaa, the gastric adenocarcinoma, and the corticosteroid therapy in the development of the gastric ulcers is difficult to determine. In dogs, gastric ulcers are seen in approximately half of the cases of gastric carcinoma 8 and have also been associated with highdose corticosteroid therapy. Typically, ulcers associated with gastric carcinomas are in the mucosa overlying the neoplasm. No evidence of neoplasia was seen in association with 2 of the 3 ulcers in this case, but amoebas were present in all 3, suggesting that the of these lesions. amoebas contributed to the development Naegleria fowleri causes an acute, fulminant disease known as primary amoebic meningoencephalitis in humans 7 and has also been reported to cause similar lesions in experimentally infected rodents. 5, 6, 13 Acanthamoeba causes corneal and central nervous system (CNS) infections in humans 5, 7, 13, 14 and CNS and other infections in a variety of animals. 9, 14 More recently, a free-living amoeba of the order Leptomyxida, Balamuthia mandrillaris, was reported to cause meningoencephalitis in human patients with AIDS 1,4,12-14 and CNS and respiratory infections in a gorilla, a baboon, and a sheep. 3, [12] [13] [14] The present report is the first in any species of gastric infection by a free-living amoeba and the first instance in which Willaertia was implicated as a possible pathogen.
